TR~IFOLIUM ambiguum, vario,,uTsly termed Kura, Honey, Caucasian, or Pellett's cloxer, is a rhizomatous perennial. Its habitat ranges from river valleys to subalpine regions in southern Russia, Crimea, the Caucasus, and Asia Minor. In Russia and Czechoslovakia, Kura clover is a valuable forage legume with wide adaptation (9, 14) . the United States, it has shown promise but has not achieved significant utilization. The lack of efficient noduo lation is a severe handicap for its utilization as a forage crop although partially effective strains of Rhizobium have been isolated a (3) which may show promise. The species has been credited with having resistance to some serious clover diseases (12). It is also noted for its palatability, nectar production, and tolerance to both waterlogged soil conditions and drought.
T. ambiguum (x=8) is one of a few species in this genus exhibiting natural polyploidy. Because of chromosome unbalance and other problems arising from matings between plants of different chromosome numbers, establishment of the ploidy level of individual plants is an integral part of any improvement program. The objective of this study was to relate certain morphological and physiological characteristics which are associated with polyploids (4, 7, 10, 11, 13) so that a simple key to rapid determination of ploidy level of T. ambiguum might be constructed.
MATERIALS AND METHODS
Fourteen collections of T, ambiguum were obtained from various sources (Table 1) . Seed was started in flats in the greenhouse and the more vigorous seedlings from each collection were transplanted to 4-inch pots. Some of these were later transplanted to the field nursery at the Farm Crops Farm, Michigan State University, East Lansing, but whenever possible, cuttings were used to maintain the greenhouse collection.
Chromosome counts were made in each collection. Some were made from smears of root tips of germinating seeds or from pollen mother cells, but most were from root tips of developing plants. Plants were,, potted individually in 4-inch pots and each pot was then placed within another 4-inch pot. Root tips free from foreign materials were obtained from the space between the pots. Standard fixing and softening techniques were employed with the exception that acetocarmine was added to the fixative to delineate the meristematic region of the root tip and to intensify chromosome staining.
Several morphological and physiological characteristics were investigated. The rmmber of plants sampled varied according to the character studied and the size of each collection. Within collections having only one leveI of ploidy (Table 1) sampling was at random, but where differences in chromosome number existed only plants with established chromosome number were sampled.
Leaf length~width ratia--The greenhouse and field samples consisted of 11 and 8 plants from each collection. Length and width measurements were made on each leaflet of the largest leaf of the plant and used to calculate a length/width ratio. 
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Leaf area index--Leaf areas for the above plants were approximated by multiplying total length of leaflets per leaf by total width of leaflets per leaf. The products obtained are not accurate measurements of leaf area but serve as an ind cation of relative leaf size.
Length and number of stomata---At each ploidy level, stomatal measurements were made on each of 7 plants from the field and greenhouse. Measurements were restricted ~o the same region on the lower epidermis of mature leaflets and were made under oil immersion at 750X. The leaflet was taped to a slide and immersion oil placed directly on it. Water was l:laced under the leaflet to prevent wilting and to emphasize the stomatal outline. The average length was determined from 2 repli.-ations, each consisting of a random sample of 10 stomata. The mean number of stomata per unit area was determined by averaging the numbers in the field of view at two locations.
Floral initiation--In early October, greenaouse plants were subjected to a 17-hour day and to temperatures ranging from 40° to 50° F. at night to a daytime minimum of 70° F. Nutrient solution was applied at 10-day intervals. The number of plants initiating flowers was recorded semimonthly.
Heads per plant--The number of heads was recorded for all greenhouse plants that flowered. Some bias was introduced in that 4 of the 6x collections initiated flowers on only 4 or 5 plants.
In the field, data were collected from 6 tc 9 plants of each collection.
Florets per head--This study was made on greenhouse materials only. Size of sample was restricted in some collections by insu~-cient flowering. The average value obtained for each plant was used in subsequent calculations.
Floret and pistil length~In the greenhoase, limited data were obtained at sampling time because only one 6x and three 4x collections were flowering adequately. The fie.d sample consisted of 8 plants from each collection except for one 4x collection in which 5 plants were examined. A mean value for each characteristic was obtained from three fully-opened florets of each plant and this was used in subsequent calculations. Intraplant deviations for both characteristics were not significant.
Pollen diameter and fertility--A minimum of 8 plants from each collection was sampled and, in addition, feur 5x plants. A mean pollen diameter was determined for each plant from the diameters of 10 normal pollen grains. Pollen grains which showed any degree of staining with acetocarmine were considered to be fertile. Average pollen stainability for a plant w~s determined from 2 counts of 100 pollen grains each. If the ~;pread was more than 4%, a third determination was made.
Fertility--Four types of crosses were ma:te: selfing, intracollection, intraploidy, and interploidy. All controlled pollinations were with greenhouse plants. Hand pollinations made with toothpicks were used in selfing and for some reciprocal crosses, but honeybees were used in all crosses with more than two plants. The evidence from reciprocal crosses indicated that hand pollinations were as effective but not as efficient as bee pollinations. During the winter satisfactory bee activity was obtained by asing 2 sections of a hive in a 4 by 8 by 8-foot screened cage. The lighting and ten> . perature regime corresponded to that of the greenhouse.
Seed size--This characteristic was measured in terms of seed diameter and 100-seed weight. Bulk seed xeas used and 100-seed weight was calculated from the average w(ight of 5 replications. Differences in seed diameter were determined for 2 replications of 1000 seeds each by the number of seed., passing through each of a graduated series of hand seed sieves (1/12 to 1/21}.
Rhizome development--The total number of rhizomes on each plant in the field was recorded at 18 months.
Field ratings--Plants in the field nursery were rated for over-all vigor, growth habit, and winter survival at 18 months.
Collection rank~The 14 collections were ranked from 1 to 14 for each characteristic considered to be of agronomic importance, then averaged and the over-all rank of each collection determined.
